








COMMENTARIES

Table 1. Summary of 196 Controlled Birth-Order Studies, Classified According to the Big Five
Personality Dimensions

Expected
Number of
Studies Probability of
Behavioral Domain Outcome “Confirming™ Being a Chance Effect®
Extraversion
Firstborns Are More Extraverted, Assertive, 5 confirming (17%) 1.5 z = 5.01, p < .000001°¢
and Likely to Exhibit Leadership Qualities 6 negating (but studies clearly con-
18 with no difference flict)
Agreeableness/Antagonism
Laterborns Are More Approachable, 12 confirming (39%) 1.6 z = 8.44, p < .0000001
Popular, and Easygoing 1 negating
18 with no difference
Neuroticism (or Emotional Instability)
Firstborns Are Less Well-Adjusted and More 14 confirming (29%) 2.4 z = 7.68, p < .0000001
Anxious, Neurotic, Fearful, and Likely to 5 negating
Affiliate Under Stress 29 with no difference
Openness
Firstborns Are More Conforming, Tradi- 21 confirming (49%) 2.2 z = 13.19, p < .0000001
tional, and Closely Identified With Parents 2 negating
20 with no difference
Conscientiousness
Firstborns Are More Responsible, 20 confirming (44%) 23 z = 12.14, p < .0000001
Achievement Oriented, Organized, and 0 negating
Planful 25 with no difference
All Results Pooled 72 confirming (37%) 9.8 z = 20.39, p < .00000001
14 negating

110 with no difference

Note: Data are tabulated from Ernst and Angst (1983, pp. 93-189), using only those studies controlled either for social class or for

sibship size; each reported finding constitutes a “study.”

“Based on an expected confirmation rate of 5% by chance. (Even with the expected number of confirming studies set to a minimum
of 5, all statistical comparisons reported here are significant at p < .005.)
®Based on the meta-analytic procedure of counting significant confirming studies versus all others (Rosenthal, 1987, p. 213);

one-tailed test.

‘In this one instance, I compared positive and negative studies together, versus those showing no difference, and employed a

two-tailed test.

Agreeableness or Neuroticism, which are in turn signif-
icantly more likely to be confirmed than findings in-
volving Extraversion. Thus, birth order is clearly more
important for some aspects of personality, like Open-
ness, than for others. Extrapolating from Table 1 and
from effect sizes reported in well-controlled studies, it
is reasonable to posit a diverse range of effect sizes for
birth order. Under the most behaviorally appropriate
circumstances, researchers may anticipate the follow-
ing maximum correlations for birth-order effects as
they related to the Big Five dimensions: Openness (r =
.40), Conscientiousness (r = .35), Agreeableness (r =
.30), Neuroticism (in the limited sense of greater
jealousy, r = .20), and Extraversion (r = .10). Con-
sidering that a correlation as small as .10 is equiva-
lent to improving one’s chances of surviving a deadly
disease from 45% to 55%, these expected correla-
tions are hardly trivial.

Evolutionary psychology will naturally want to
make far more specific predictions than “firstborns
tend to be neurotic” or “laterborns tend to be intro-
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verted.” As far as evolutionary psychology is con-
cerned, there is a limit to the usefulness of my five
meta-analytic categories, which are intended only as a
rough guide. What is remarkable is that even such a
crude scheme of behavioral classification yields such
consistent results.

Several other conclusions can be drawn from this
meta-analysis. I have included several variables in my
data base to test impressionistic claims made by Ernst
and Angst (1983). For example, Ernst and Angstrepeat-
edly argued that significant birth-order effects are
found among children but that such effects rarely occur
in studies of adults. They concluded that birth-order
effects, even if they do exist, are developmentally
ephemeral. I have controlled all the studies in Table 1
for the age of the subjects. There is almost no correla-
tion between age of subjects and the outcome of the
studies (r = —.04), refuting Ernst and Angst’s claim.
Ernst and Angst have also repeatedly criticized the use
of self-ratings and paper-and-pencil tests. Here they are
right. In my meta-analytic review, only 31% of studies
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involving self-ratings were in the predicted direction,
whereas a higher proportion of studies (55%) reported
significant results with real-life situations or “observer
data” (r = .22), x’(1, N = 196) = 9.60, p < .0001. The
birth-order literature includes some studies that report
null findings with self-report data but that show signif-
icant results in real-life situations using the same sam-
ple! Thus birth-order differences are especially robust
in real-life situations.

As Buss notes in the target article, evolutionary
psychology is fundamentally a context-sensitive ap-
proach to behavior. In a forthcoming study of radical
thinking in science, I show that birth-order effects are
remarkably context sensitive (Sulloway, 1994). During
scientific revolutions, the effect size for birth order, as
it relates to receptivity, is moderated by a dozen other
variables that reflect the “controversial” aspects of new
theories. There are many ways for ideas to be contro-
versial. In 28 scientific debates that I have studied,
birth-order effects range from r= .45 (in favor of greater
laterborn acceptance) to r = —.24 (in favor of greater
firstborn acceptance). Still, these diverse effect sizes
can be predicted with considerable accuracy based on
the dozen known moderator variables. Laterborns con-
sistently support “radical” revolutions like Copernican-
ism and Darwinism; firstborns support only those
scientific innovations that are highly technical or that
entail distinctly “conservative” ideological im-
plications. Some revolutions in science inevitably ex-
hibit no birth-order effects because, during these
events, moderator variables are evenly balanced. The
literature on birth order is unfortunately characterized
by a pervasive failure to capture these kinds of ever-
present interactions between moderating circum-
stances and resulting behavior.

The File-Drawer Test

It is well known that researchers seek to publish,
and journals tend to accept, studies displaying signif-
icant results. This is known as the “file drawer”
problem (Rosenthal, 1987). It is possible to deter-
mine the number of unpublished studies that would
have to be sitting around in file drawers in order to
invalidate the significant findings that I summarize
in Table 1. Rosenthal (1987) suggested, as a “rough
and ready guide” to this problem, that N, the number
of studies in file drawers, be set to 5 times the number
of published studies plus 10. The extra 10 ensures
that NV is at least 15 when the number of published
studies is just 1, yielding a probability of 5% for the
occurrence of significant findings.

Rosenthal’s (1987) formula yields a generous esti-
mate of 990 unpublished birth-order studies lying
around in file drawers, given the 196 published studies.

(This calculation applies only to controlled studies.)
According to Rosenthal, the actual number of con-
trolled studies that would be required to invalidate the
results in Table 1 can be given by the formula X = 19§
~ N, where S is the number of significant studies and N
is the number of nonsignificant studies. This number
(1,244) exceeds 990, indicating that the published find-
ings pass the file-drawer test. In short, by the most
stringent criteria of meta-analytic excellence, birth-
order effects are consistenly present. Poor research
design, a lack of attention to behavioral context, and
weak theoretical guidance have indeed plagued this
literature, as Ernst and Angst have rightly argued.
These are precisely the problems that evolutionary
psychology should help to resolve.

A Darwinian Aside

In the historical study that I have conducted over the
last two decades, I have found laterborns to be signifi-
cantly more likely than firstborns to adopt radical inno-
vations in science (Sulloway, 1994). Darwin, the fifth
of six children, and Alfred Russel Wallace, the seventh
of eight, pioneered a radical revolution in which birth-
order effects were sizable. Amiable, socially liberal,
and open-minded, these two evolutionary theorists
were reasonably typical of their laterborn contempo-
raries. In the course of my research, I have docu-
mented the positions of more than 600 scientists who
spoke out on evolutionary theory from 1700 to 1875.1
have also asked more than 30 historians of science to
verify this sample, to rate the participants on their
degree of “acceptance” of the theory, and to suggest
relevant additions. Individual laterborns were three
times as likely as firstborns to support evolutionary
theory (r =.40), x*(1, N = 443) = 69.73, p < 1 in 100
million. When Darwin himself converted to evolution
in 1837, the disparity by birth order was 10 to 1 in favor
of laterborns (Figure 1). These data are controlled for
sibship size, social class, social attitudes, and many
other relevant considerations. The observed birth-
order effect is not an artifact of these background
factors.

Although Darwin was unaware of this laterborn bias
for challenging the status quo, he was fully cognizant
of the pernicious effects of firstborn favoritism. To
Alfred Russel Wallace, who could not have agreed
more, Darwin wrote in 1864: “But oh, what a scheme
is primogeniture for destroying natural selection!”
(Darwin, 1887, vol. 3, p. 91). In the century since
Darwin made this observation, evolutionary psychol-
ogy has emerged as a thriving discipline. Now that it
has, sibling differences should finally begin to receive
proper recognition as natural consequences of the Dar-
winian dramas that we all enact.
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Figure 1. The reception of evolutionary theory by birth order from 1700 to 1875 (N = 443).
During the century preceding publication of Darwin’s Origin of Species (1859), individual
laterborns were four times more likely than firstborns to support evolution. In some decades,
these group differences were as great as 10 to 1. For the entire period considered here, being
laterborn increased support for evolution from 21% to 61%. The temporary downturn in
laterborn support for theories of evolution in the 1830s and early 1840s reflects the domineering
influence of firstborns Georges Cuvier and Charles Lyell, who strongly opposed this theory.

Notes

I thank Robert Rosenthal for statistical advice in
connection with this study.

FrankJ. Sulloway, Program in Science, Technology,
and Society, Building E51-006, Massachusetts Insti-
tute of Technology, Cambridge, MA 02139.
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